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ABSTRACT

Objective: Alcohol affects the auditory threshold, processing of tones and frequency change at different le-
vels of auditory processing system.1 ABR is the sensitive tool for identifying the various changes in auditory
processing unit.

Material and Methods: A total of 52 subjects were divided in group 1 with 26 non-alcoholics males and
Group 2 (in lower case) with 26 alcoholic males. Chronic alcoholics who were taking alcohol for more than 8
years (300ml/day) without the history of any neurological and audiological problem and none of them were
taking any medication that was oto-toxic were included in our study. Brainstem auditory evoked potential was
performed on these subjects and results were analyzed statistically.

Results: There was a significant increase in latency of wave V in alcoholics (5.678 ± 0.2271 ms) as compare
to non-alcoholics (5.874 ± 0.2969 ms). (p = 0.0102) The mean value of inter peak latency for I-V in group -1
(non-alcoholics) was 3.88 ± 0.26 ms and in group 2 (alcoholics) was 4.19 ± 0.42 ms which showed a statisti-
cally significant increase in group 2. (p =0.0020). There was also a statistically significant increase in inter peak
latency for III-V in group 2 (2.495 ± 0.389 ms) as compared to group 1 (2.228 ± 0.35 ms). (p= 0.0119) but
there was no significant result noted for changes in other waveform pattern and inter peak latency I-III.
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INTRODUCTION
Chronic alcohol intake is one of the most popular
abused substance to affect the hearing mechanism. It
is known to cause increase in the hearing threshold
by altering the central auditory processing particu-
larly at level of summation of auditory signals. Ini-
tially this temporary threshold shift in hearing
mechanism may become permanent if alcohol taken
over a period of time.1, 2 The mechanism of alcohol
toxicity is because of increase in fluidity of neuronal
cell membrane and change in neurotransmitters.3
Chronic intake of alcohol affects auditory brainstem
responses and causes delay in neurotransmission
time, which reflects damage to central auditory
pathways in the form hearing loss.4

Brainstem auditory evoked potentials (BAEPs) are a
common non-invasive objective method to evaluate
the integrity of central auditory pathways. It is one of
the best measure used for the identification of co-
chlear and retrocochlear disorders and for threshold
testing. Calibrated clicks are delivered to one ear, and

electrical events are recorded in the form of seven
waves (I-VII) that appear at certain latent period of
time. Any delay or absence of the peaks can locate
the brainstem lesions. So this is an sensitive objective
tool to measure the function and abnormalities
through the entire auditory pathway from cochlea to
cortex.5, 6 There was a study conducted in patients
with sensorineural deafness due to alcoholism and
the results showed prolongation of wave I in 57% of
cases and prolongation of inter peak latency I-V in
43% of cases.6 Certain studies showed significantly
delay in appearance of wave V and inter peak laten-
cies III-V and I-V.7 The current study was designed
to evaluate the abnormalities in Auditory brainstem
response (ABR) waves in chronic alcoholics to detect
early changes in auditory processing unit.

METHODOLOGY
This study was conducted in Department of Physiol-
ogy, M.M. Medical College and Hospital, Kumarhat-
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ti, Solan. Himachal Pradesh. The study protocol was
duly approved by institutional ethics committee. Our
study was conducted to observe the effects of alco-
hol on brainstem auditory evoked potentials. 26 non-
alcoholics males as controls (Group 1) and 26 chron-
ic alcoholic male subjects (Group 2) as cases were
included in our study. All the subjects were of the
age group of 25 to 55 years with a mean age of 43.00
± 10.131in group I and 46.370 ± 8.367 in group 2 (p
> 0.05). The subjects were randomly selected from
the general population of Solan, Himachal Pradesh
and surrounding areas of Solan district.

Inclusion criteria: Alcoholics who have been con-
suming more than 300 ml of alcohol daily for more
than 8 years and absteince of alcohol for 10 days
prior to this study were included in our study. These
patients were recruited from college staff only giving
this above history. All alcoholics were without the
history of any neurological and audiological problem
and none of them were taking any medication that
was oto-toxic. The subjects were free from symp-
toms of Wernick’s encephalopathy like nytagmus and
ataxia.

Exclusion criteria: All the subjects having history
of clinical auditory abnormality, subjective symptoms
of hearing loss, diabetes mellitus or hypertension
were excluded from our study.

All the subjects were interviewed on a proforma
which include clinical history for each subject. The
subjects were explained about the study and in-
formed consent was taken before their participation.
The test performed on these subjects was short la-
tency auditory evoked potential using Neuro- Perfect
2-channel EMG NCV EP PC based machine in Phy-
siology Department.

BAEP Recording Procedure: The subjects were
seated in front of machine. High quality EEG elec-
trodes were used. Spots were marked on scalp of
subjects and these spots were rubbed with acetone to
remove oil. The electrodes were dipped in conduc-
tive jelly and pressed on each spot with adhesive
tape. The ground electrode was placed on midline
point on forehead. The active electrodes were placed
on left mastoid and on right mastoid region. Refer-
ence electrode was placed on vertex of skull. The
impedence of electrodes was kept below 5 ohm. Fil-
ter setting was kept at 10 Hz as low filter and at
3000Hz as high filter. 2000 clicks were given at the
rate of 11.1 per second with intensity of 60 decibels
above normal hearing threshold. A series of 5 waves
were recorded during first 10 milliseconds of both
right and left ears and its latencies and inter peak la-
tencies were noted. Then we take the average of
these 2000 sweeps using computer techniques. The
mean wave latency I, II, III, IV, V and inter peak la-
tencies I-III, I-V and III-V of auditory brainstem re-
sponse (ABR) were measured.8,9 The data was ana-
lysed statistically between group 1 and group 2.

RESULTS
Our study compared the latencies and interpeak la-
tencies between alcoholics and non-alcoholics. The
mean latency V in group 1(non-alcoholics) was 5.678
± 0.2271 ms and in group 2 (alcoholics) was 5.874 ±
0.2969 ms. There was a significant increase in latency
of wave V in alcoholics as compare to non-alcoholics
(Table 1) (p = 0.0102).

Table 1: Comparative evaluation of latencies of ABR waves in group 1 (non-alcoholics) and group 2
(alcoholics)
ABR latency
waves (in milli-
seconds)

I (ms)
Mean ±S.D.

II(ms)
Mean ±S.D.

III(ms)
Mean ±S.D.

IV(ms)
Mean ±S.D.

V(ms)
Mean ±S.D.

Group 1 1.795 ± 0.2246 2.730 ± 0.2032 3.450 ± 0.2240 4.716 ± 0.2446 5.678 ± 0.2271
Group 2 1.688 ± 0.2725 2.698 ± 0.2084 3.380 ± 0.2431 4.740 ± 0.2561 5.874 ± 0.2969
p-value 0.1263 * 0.5739 * 0.2854* 0.7328* 0.0102 **
* Non significant, ** significant, ABR= Auditory brainstem response, SD = Standard deviation

Table 2: Comparative evaluation of inter-peak latencies of ABR waves in group 1 (non-alcoholics)
and group 2 (alcoholics)
ABR INTERPEAK LATENCY
(in milliseconds)

I-III(ms)
Mean ±S.D.

I-V(ms)
Mean ±S.D.

III-V(ms)
Mean ±S.D.

Group 1 1.654 ± 0.3597 3.883 ± 0.2579 2.228 ± 0.3485
Group 2 1.692 ± 0.3514 4.199 ± 0.4225 2.495 ± 0.3892
p- value 0.7011* 0.0020*** 0.0119**
* Non significant, ** significant, *** highly significant, ABR= Auditory brainstem response, SD = Standard deviation.
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The inter peak latency I-III, I-V and III-V in group -
1 (non-alcoholics) was 1.654 ± 0.3597 ms, 3.883 ±
0.2579 ms and 2.228 ± 0.3485 ms and in group 2 (al-
coholics) was 1.692 ± 0.3514 ms, 4.199 ± 0.4225 ms
and 2.495 ± 0.3892 ms respectively. The inter peak
latency I-V showed statistically significant increase in
group 2 as compared to group 1 (Table 2) (p
=0.0020). Also the inter peak latency III-V showed
significant increase in group 2 as compared to group
1 (Table 2) (p = 0.0119).

Our results revealed that ABR latency V; inter peak
latency I-V and III-V has statistical significant pro-
longation in group 2 when compared to group 1
(Table 2) (p < 0.05) showing that chronic alcoholism
affects the central auditory pathway with prolonga-
tion of transmission of nerve impulse in chronic al-
coholics. Data was analysed using student’s un-
paired‘t’ test comparing the means and standard de-
viation between group 1 and group 2. The differ-
ences between the means was considered significant
when p < 0.05.

DISCUSSION
Chronic alcohol intake was related to hearing loss
due to neuronal degeneration as suggested by few
researchers like Sandra Beatriz et al, Nordahl et al,
Golabeck et al.10, 11, 12 but some contradicted this re-
lation like studies done by Propelka et al and Itoh et
al who found no association between alcohol con-
sumption and hearing loss.13, 14 Previous studies also
showed that chronic alcoholism was a known cause
of hearing loss of the sensorineural type at high fre-
quencies (4000 – 8000 Hz). 15

Auditory threshold (AT) measurement method is a
standard behavioural procedure for measuring audi-
tory sensitivity. Verma et al. in their study had shown
to affect the auditory threshold in alcohol-dependent
patients for higher frequencies.1 The studies done in
past show the effects of alcohol on brain auditory
evoked potentials with variable results. Our result
mostly correlates with other studies which show de-
lay in latencies of ABR waves II, III, IV and V in al-
coholics.[7] In a study conducted in 2002, the authors
have shown that 57% patients with hearing loss due
to chronic alcoholism have latency prolongation of
wave I and 43% patients with hearing loss due to
chronic alcoholism shows latency prolongation of
wave V, showing that auditory pathways were in-
volved in sensorineural hearing loss.6 Our observa-
tions also showed the increase in latency V and in-
crease in inter-peak latency I-V and III-V in alco-
holic group.

The wave V originates from inferior colliculus.13 The
statistical comparison in our study showed the in-
creasing trend of wave latency V in alcoholics as
compared to non-alcoholics. The possible reason for

this increase in latency V is because of demyelination
of auditory pathways. 16 Our study was also in
agreement with a previous study showing the pro-
longation of III-V wave. The prolongation of III-V
wave suggests alcoholic cerebellar degeneration.17

There were also prolonged I-V and I-III inter peak
intervals in patients of Wernicks–korsakoff syn-
drome group in another study.18 Our study also
shows the increase in inter peak latency I-V showing
the disturbances in neurological functions in chronic
alcoholics.

The results observed in alcoholics could be explained
due to degeneration in auditory pathway. It can also
be due to peripheral hearing loss due to auditory
nerve atrophy which can lead to increase in latencies
and increase in inter peak latencies.19 Another reason
for these changes is change in membrane transmis-
sion, neuronal loss, death of axons and demyelina-
tion of nerves which produces delay in absolute la-
tencies in alcoholics.16 The chronic alcohol consump-
tion leads to depletion of vitamin B12 stores in liver
and greater vitamin B12 intake would be required to
preserve cochlear functioning.20 In our study as a
limitation of this study, we could not demonstrate
the causal association between vitamin B12 and hear-
ing loss.

CONCLUSION
Chronic alcohol consumption can lead to brainstem
damage, resulting in hearing degradation depending
upon the quantity of alcohol ingested and time dura-
tion for this intake. Deviations from normal wave
pattern or delay in peak latencies and inter peak la-
tencies can detect various pathologies in auditory
processing unit.
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